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" OUTDOOR CATAPULT
By George A, Jarvis and Carl D. Kolbe
SUMMARY

Tests were made to determine the best way to land
the 83B2C~1 alrplane in calm and rough water and to deter-
mine its probable Aitching performar.ce. A 1/8-size
dynamlically similar model of the SB2C-~1l airnlane was
ditched in Langley tank no. 2 and in calm and rough

ter at the outdoor catapult. The behavior of the model
was determined by making visual observations by rscording
the maximum longltudinal decelerations and by taklng
motion plctures of the ditchings,

The following concluslons were drawn from' the
results of the tests:

1, The airplane should be diltched in a normal tail-
down landing attitude (thrust line at 15°) with the
flaps half down,

2, In rough water, ditchings should be made along
the wave crests when feaslble, If a strong cross wind
exliats, 1t may be necessary to land across the waves and,
in such a case, an attempt shiould be made to have the
tail of the alrnlane touch the windward side of a wave,

3. If the bomb-bay doors do not fail, skipping will
probably occcur, but 1f the borb-bay doors do fail, an
event which probably will occur in the full-scale alrplans,
a dive may result,
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4, If one wing tip digé into the water, a violent
turn may result.

5. The arresting gesr hook should not be extended
in ditching.

6. A slight improvement in the ditching behavior is
obtained when the tall wheel 1s retracted,

INTRODUCTT.ON

Tests were conducted in the Langley tank no. 2 and
on an outdoor catapult 1n order to determine the best
way to land the SB2C-1 airpiane 1ln calm and rough water
and to determine its probable ditchling behavior, These
tests were requested by the Bureau of Aeronautlcs, Navy
Department, on July 2, 1943.

PROCEDURE

Description of model.- A 1/8-size dynamic model of
the SBZC-1, shown In Iflgure 1, was used in the tests.
The type of construction used in bullding the model was
similar to that descrived in reference 1. The model had
a winpg span of 6.2 feet and an over-all length of
4,57 feet. The scale welght of the model was determined
from the followlng relationship:

Welght of model = Weilght of full-scale alrplane
X (scale of model)5

In order to obtaln scale strength flaps, an eluminum
bracket was attached to each flap at its mldspan and
another bracltet was attached to the wing directly in
front of the bracket on each flap, The srrangement of
these breckets 1s shown in figure 2. String was fastened
around the brackets 1n such a manner as to hold the flaps
in position. When the scale load which would cause
failure of the fiaps on the airplane (505 1b,sq ft,
glven in a lettar from the Curtliss-Wright Zorporation)
was appllied to the flaps, the string of known strength
would break allowing the flaps to retract.
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Test Methods and Equlpment

. Tank tests.= When the model had been statically
balanced, 1t was gttached to the aerodynamic gear that
is located at. the rear of the towling carrlage in
Langley tank no. 2. The aerodynamic gear permits the
model to roll, yaw, or pltch without restraint (fig. 3).
With the model supported at the center of gravity the
model was towed through the ailr at. the wvarlous scale
speeds at which 1t was to be ditched. These speeds
were obtained by using Froude's Law of Similitude,

Speed of model = Speed of full~scale alrplane

X y/scale of model

Movable tabs wers adJusted to balance the model aero-
dynamlically in roll and yaw. The elevator settings
required to trim the model in pitch for each of the
attitudes and condlitions of simulated damage were
determined, :

The aerodynsmlc gear was replaced by the launching
gear which 1s arranged so that the model can be set at
various attitudes and heights above the water. After
the elevators on the model were adjusted for the condl-
tion to be tested, the model was attached to the
launching gear as shown in figure l,. When the model was
to be ditched, the towing carrlage was run at a constant
speed and the model was released from the front end rear
suspension hooks simultaneously. The model glided into
the water at approximately the attitude at which 1t was
released. Each ditchling occurred at about the same
location 1n the tank.

Two observers at the ditching statlion determined
the length of run and noted the behavior of the model,
A photographer took l6-millimeter motion pictures, at
approximately 6l frames per second, of all the.ditchings.
The attitude of the model at contact wlith the water .and
its vertical speed were determined for a few representa-
tive dltchings by measurements from the motion plctures.

Maximum longltudingl decelerations and time-hlstory
records of the decelerations were obtalned with small
accelerometers that were placed 1n the model as close to
the pllof's cockplt as possible,

—
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With the launching gear at the rear of the towing
carrlage, 1t was found that the alr flow 1ls such that it
glves the effect of a slight head wind. Since no power
is provided in the models, the aerodynamlc 1lift at speeds
corresponding to power-on landings tends to be less than
the correct value. With the model located at the rear
of the carriage, some of the 11ft increment that would
result from the use of power 1s obtalned. This addi-
tlonal 1lift probably enables a more accurate simulation
of power-on landings with the model. However, in the
tank, at speeds corresponding to power-off landings,
the 11ft from the aerodynamlc surfaces of the SB2C-1model
tended to be too great at speeds above 6.7 feet per
second (78.2 kmots full scale). Spollers as shown in
figure 5 were added to the wings for the tests at speeds
above thils value to reduce the 1li1ft to the proper amount.

When the flaps were deflected, the elevator control
of the model was insufficient to cause the model to
maintaln the desired attltudes, so an auxllliary elevator
surface made of 1/16-inch aluminum was mounted on the
rudder as shown in figure 6. i

Catapult tests.~ The test methods used at the outdoor
catapult are given in reference 1,

Test Conditions
(A1l values given refer to the full-scale alrplane.)

Gross welght.- The gross welghts of the alrplane
used In the tests were: maximum overload, 15,7 pounds;
normal gross load, 13,060 pounds; scout condition, less
entire expendable load, 11,090 pounds,

Location of center of gravity.- A center-of-gravity
positTIon of %0.2 percent ol the mean aerodynamic chord
and 1.2 Inches below the thrust line was used 1n the
tests.

Attltude of thrust llne.~ Three attltudes were used
in the tests: 1I5° near stall, 8° medium attltude, and
29 approximate attitude at crulsing speed.

Landing gear.- The landing gear was retracted in
all of the tests,
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Flaps.- The flap settings used in the tests were:
full ES:EEalf down (30°), and full down (60°).

Landing speed.~ The landing speeds may vary con-
siderably, depending on the condlitions of wind, power,
flaps, and attitude. A range of landing speeds covering
a reasonable variation in wind, power, and flap setting
was used. (See table I.) The catapult tests were made
at the normal-welight power-off condition only. The
speeds were ccmputed from data furnished by the Curtisss
Wright Corporation and are given in ‘the following
table:

ttltude of
hrust line
de
(deg) 15 8 5
Flaps
Full up 84.3 k¥nots |113 lkmots
97 mph 150 mph
0.y knots [B83.5 knots | 104.3 knots

Full down 1 mph |96 = mph 120 = mph

Condltions of simulated damage.- From inspection of
the actuel alrplane It was concluded that the bomb-
sight doors will collapse upon contact with the water,
for these doors fold inward at the center and can be
moved upward by pushing hard with one's hand. It was
therefore assumed that the bomb-sight doors would fall
in every ditching. The followlng are the condltions
of simulated damage used 1n the tests:

(a) Bomb-sight doors removed (fig. T7(a)).

(b) Bomb-sight doors and bomb-lever doors removed
(fig. 7(v)).

(c) Bomb-sight doors, bomb-lever doors, and bomb-
bay doors removed (fig. T(c)).

As the ditching behavior in the tank for damage
conditions(a) and (b) was practically identical, only
conditions (a) and (c¢) were tested at the outdoor
catapult. )
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Tail wheel.- In some verslions of the SB2C-1 airplane
the tall wheel 1s retractable., The tall wheel and the
falring of the oleo gear were placed on the model as
shown In figures 2 and 8 to represent the version with a
nonretractable tail wheel. Retraction of the tall wheel
was simulated by removing this unit. Tank tests were made
both with and withcut the tall wheel attached. Catapult
tests were made only with the tall wheel attached.

Condition of seaway.-

(a) Calm water in the tank and at the catapult

(b) Wave crests parallel to the flight path; height
approximately l% feet to 2 feet, wave length approxi-

mately 30 to LO feet

(c) Wave crests pgrpendicular to the flight path;
height approximately 13 feet to } feet, wave length
approximately 20 to 80 feet

Ditching-ald devices,.-

(a) Regulatlion arresting hook for the SB2C-1

(b) Hydrofoll arresting hook, figure 9
RESULTS AND DISCUSSION

Summarles of the results of the tests are presented
in tables I to V.

The symbols used in defining the ditching behavior
of a model are as follows:

b deep run - model travels through the water
partially submerged exhibiting a tendency to
dive, although the attltude of the model is

nearly level

dq violent dlve - a diwve in whlich the wings are sub-
merged and the angle between the water surface
and the fuselage reference line 1s between 15

and 90°
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d, slight dive - a dive in which the wings are not
submerged completely and the angle between the
. water surface and the fuselage referense line
18 15° or less -

h smooth run - a ran in which there 1s no apparent
osclllation about any axls during which the
model settles Into the water as the forward
veloclty decreases

o] porpolsing -~ an undulating motlon about the
transverse axls in which some part of the model
1s always In contact with the water surface

s skipping - an undulating motlion about the transverse
axls in which the mq@del clears the water surface
completely - In general, the motlon 1s more
severe than porpolsing and greater damage
would probably occur

t sharp turn - a violent angular motlon about a
vertlcal axls, generally caused by one wing
tip digging into the water

Mosat of the violent dives listed in the tables were
vertical dives, Vertical dlves are consldered especlally
hazardous because of the probabllity that the sirplane
may overturn and trap the occupants.

In the tank when the model dived the maxlimum decelera-
tion renged from g to 8g. When the model did not dive
the meximum deceleration ranged from 0.9 to 2.5g
(table I). In accord with the Laws of Similitude the
decelerations would be the same for the actual alirplane.
No decelerations were measursd in the catapult tests,

Photographs showlng the characteristic behavior are
shown in figures 10 through 13, Figures 1l and 15 give
typlcal time hlstorles of longltudinal decelerationsa,

Effect of Flaps

In the tank tests, lowering the flaps to the fulle
. down posltion caused the model to dive conslstently whille
lowering the flaps to the half-down position caused an
occasional dive. (See table I and fig. 10.) In these
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tests the flaps rarely failed. In the catapult tests
lowering the flaps did not generally cause the model to
dive (table II) because at least one flap always falled
and both flaps falled in 80 percent of the tests. The
more frequent flap fallure Iin tests at the catapult may
be due to higher impact loads. Higher loads might be
caused by ths rougher water surface (ripples occurred
even in calm water) or by the slightly higher vertical
velocities found iIn the catapult tests.

From the test results 1t might be expected that in
ditching the full-scale alrplane at a low sinking speed
In smooth water, the flap structure might be bent in
such a way a8 to ohtaln a stress Jjust below the yleld
point of tho flap structurs, thereby producing a dlving
moment., In rough water the probability cof a dive due to
this moment 1s minimlzed because the I1mpact loads are
severe enough to elther shut or tear away the flaps
before they have hacd very much effect on the attlitude
of the alrplane.

It appears likely that the flaps .can be lowered
half down wilthout causing a dlve but,with flaps full
down, the probebllity that diving will occur 1s
increased. If ditchings are made with flaps up, the
landing speeds wlll be g0 high that very severe damage
may be expected. These considerations indicate that
this airplane should be ditched with the flaps half down.

Effect of Attlitude

Table I shows that, for the condition of least
damage, decelerations tended to decrease slightly with
decreasing attitude. At the worst damage condltion,
however, decelerations ilncreased substantially as the
attitude was decrsased.

Since damage 1s generally expected to ze greater
than that simulated 1n the condltion of least damage,
a8 near-stall landing should generally cause less
deceleration than a low attlitude ditching.

Effect of Velght

The general behavior of the model did not vary
much with change In gross welght and the effects of



MR No. I5LOT ' 9

o - . .- - - . L ———— -

gross welght on decelerations were inconsistent. (See
tables I, III, and IV.) Since the results show that a
reduction 1n welght does not tend to cause any increase
in violence of behavior, ditchings made at the lightest
gross welght obtainable should be the safest because
of the accompanying decreass In landing speed; as a
result of the lower 1anding speed less damage may be
expected,

Effect of a Wing-Low Landing

In the course of the teats a number of landlngs
wore Iinadvertently made in which the wings were not
laterally level. When the wing tip dug into the water,
the model usually made a vliolent turn coming to a
sudden stop as shown in figure 12(a). If the wing that
was low made contact with the water all along 1ts
undersurface, the model usually rode the waves or made
a skildding turn.

Effect of Simulated Damage

Skipping and porpolsing usually occurred in both
the tank and catapult tests when the bomb-sight doors
were removed (tables I and II). Tank tests showed that
the removal of the bomb-lever doors in addition to the
bomb-sight doors, had 1little effect on the performance.
Removal of the bomb-bay docors in addition to the bomb-
sight and bomb-lever doors caused the model to behave
more vlolently. In the tank tests, dives occurred
falrly regularly and, although dlves were obtalned only
occaslonally in the catapult tests, a tandency to dive
was shown by deep runs,. :

When the model was dlitched at speeds above
104.3 knots, with the bomb-bay doors, bomb-lever doors,
and bomb-slght doors remowved, the water forces on the
bottom of the model were frequently large enough to - -tear
out about one-third of the bottom of the fuselage aft
of the bomb bay. )

Effect of Tall Whesl

Tables T and III show inconsistent effects due to
the removal of the tall wheel. However, studies of the
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motion plotures taken during the tests, indicate that
the motions tended to be somewhat more violent when
the tail=wheel unlt wes on than when it was off,

Effeoct of Dltching Aids

In general, the tests showed that the dltching
behavior was more violent with the regular arresting
hook extended, (Commare tables I and V,) The decelera-
tions were 1ncreased by about 0,5g to 2.0g and the length
of run shortened. When it was found that no lwprovement
In the ditohing performance was obtalned with a regular
arresting hook, tests were made with the lower nortion
of the hook replaced by a hydrofoll, shom in figure 9.
The hydrofoll was made as large as could be fitted into
the arresting-hook tunnel and no attemdt was made to
shape 1t so that 1t would be practicable for plcking
up the arresting-gear cable for 1t seemed desirable to
evaluate the posslble lmprovement that could be obtained
before entering into such a design problem, An ilmprove-
ment in the dltching behavior at the 15° attitude, flaps
up (with sinulated damage of the bomb=sight doors, bonb-
lever doors, and bombe=bay doors) was obtained with this
hydrofoll arresting hooks This change in behavior was
from violent dives to sklpping or porpolsing. The
length of run was also increased., The ditching behavior
for the 80 and 2° attitudes was not changed appreclably.

Effect of Seaway

The wave helght obtalned for a glven wind velocity
at the catapult 1s smaller than the wave helzht obtalned
in the open sea for the same veloclty. Consequently,
in ditchings, the wawve heights are lower than they
should be to correspond to the ground speeds at which the
model lands. It 1s possible then that the ditchling .
behavior obtained at the catapult, 1n rough water, may be
somewhat optimistic.

then ditched parallel to the wave crests, the model
generally skinped or porpoised (table II and fig. 13(a)).
When the model was dlitched across' the waves, sklpplng was
predorinant although some smooth runs were obtained when
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the model touched the water surface in the trough of a
wave, A dive resulted when the tail of the model hit
the leeward side of & wave near the crest.

Since diving 1s such a severe motion, the alrplane
should generally be ditched parallel to the waves to '
reduce the possibllity of a dive occurring; however, 1if -
a strong cross wind exists, 1t may not be feaaible to
ditch parallel to the waves. (See reference 2.)

CONCLUSIONRS

From results of the tests of a 1/8-size model of
the SB2C~-1 alrplane, the following concluslons were
drawn:

1. The alrplane should be ditched ln a normal tail-
down lending attitude (thrust line at 15°) with flaps
half down.

2. In rough water, dltchings should be made along
the wave crests when feaslble. If a strong cross wind
exlsts, it may be necessary to land across the waves
and, In such a case, an attempt should be made to have
the tall of the alrplane touch the windward side of a
wave,

3, If the bamb-bay doors do not fall, skipping will
probably occur but if the bomb-bay doors do fall, an
event which probably will occur In the full-scale alrplane,
a dive may resilt,

li. If one wing tip digs into the water, a violent
turn may result.

5. The arresting-gear hook should not be extended
in ditching.
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6, A slight improvement in the ditching behavior
is obtalned when the tall wheel is retrasted., -

Tangley Memorial Aeronautical Laboratory
National Advisory Commlittee for Aeronautics
Langley Fleld, Va,
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TABLE I.- SUMMARY OF THE RESULTS OF TANK DITCHING TESTS OF A 1/8-SIZE MODEL

OF THE SB2C-1 AIRPLANE WITH THE TAIL~WHEEL UNIT ATTACHED

|-_A11 values are full scale; gross welght, 13,060 pounds:l

Attitude of thrust
1ine 15 8
(deg)
{mud 60.8 78.2 86,8 86.8
Speed
mph 70 90 100 100
(1) n ) a n n ) n n » n L] »
Damage of [H] . o M| b . ) M) . ] X M . Nl M K
condision slatslglg[5 9|88 81815 519158 |818] 5[8]5 818 HEIRREIEIERE R g1 %
Flapa xmﬂzma:ms:mgsmasmsame <) H gl R M| B1=R | B x| E
& & & - = 2 ] & & & & &
Full | .3]13|s |1.2]19 P it
up .2|15]s | .9{19 P it
Bomb-sight Half 3 .0 4y 10 |p s
reroved domn Slalsid| il 3
rall h.8f2[d1}5.8|2 5|da 9] 9ls
domn [.8}2]91[5.92 51% 6[13|s
Full 1.3]18]s [1.5|24
up 1.6[19 s |2.0]20
Bomb=sight et
door aﬁg Half 5141)1.6] 8j41 5 % a s s
bomb-1s ver down 6 2.81 1% 5 d3 s s
doors
removed’ Fall §i.65[9 N 6 2|dy 1l L
gon 11.3{21%1)6.0{5 6 3101 5.3{ I
. Full 4.0} gdiiL.s5| 6
Boor au | up 58] sJarid) &
bomb~-lever
a Half sid1L.8] 44 5|41 7 7.8] 3la
Sombebay down 5]91]5.0f Ld1 2@ L 8| L{a}
doors i
Full [3.6]2]d1 5 L4 8
removed down [3.8]2|"1 § 5{dy ; 7

(1) Column headings are explained as follows:

Max. - Maximum deceleration, given in multiples of the acceleration o gravity
Run ~ Length of run, given in multiples of the length of the airplane
Remarks - Notatlons under this heading have the following meaning:
d) = dived, violently

h « ran smoothly

p = porpolsed

s « skipped
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TABLE II.- SUMMARY OF RESULTS OF CATAPULT DITCHING TESTS OF A 1/8-SIZE MODEL

OF THE SB2C-1 AIRPLAXNE

[All values are full scale; gross weight, 13,060 poundsa

Calm Along the waves crests)| Across the waves crest
Pamage Attltude Alr-
condi%ion of thrust| rlaps speed | wind Wind wave wind | wWave
line (xnots}| range | lRemarks| range | height|lRemarks| range height|lremarks
(deg) (knots) (knots)] (inm.) (knots)} (in.]
Full up 8.3 s 16 -24t s,p,h 16 =48] s,n, 24
15
Pull down | T0.l »Psb 16-24| s,h,t 16- 148 s,h
Bomb-sight - A
door Full up | 112.9 {0 - 14 p,h § -1%1 B-16 s 2 -.36| B-16 s,D
removed 8
Full down| 83.5 s, J4; 16 - 2l s 8-16! s,p
2 Full down | 104.5 t,s 16-24 s 8-16 s
Full up | 8l.3 b 16 p,b 16-24| n, %a,
15 .
Bomb-sight Full down| 70.4 b,s 16 -2 P 16- 48| h, a4
doors, bomb-
lever.dcors, Full up | 112.9 (0 - 11 D 2 ~17]16-24f s,dp |4 - 4o 16 s
bomb lever 8 3
doors removed Full down} 83,5 s, “d 8 s,t 8-24 s,b
2 Full down| 104.5 t,s 16-24] s,t 8-2L| s,n,t
lyotations used are identified as follows:

b -

ran deeply

dy - dived, violently
d2 - dived, slightly

- ran smoothly

p-
8 =
t -
2Dive

3One fla

porpoised
skipped

turned sharply

p falled.

NATIONAL ADVISORY
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TASLE III.- SUMMARY OF THE RESULTS CF TANK DITCHING TESTS COF A 1/B-SIZE MODEL OF THE
SB2C-1 AIRPLANE WITHOUT THE TAIL-WHEEL UNIT ATTACHRD

[All values are full scale; gross welght; 13,060 pounds]

Attltude cf thrust line
(deg) 15 8 2
spoed knots | 60.8 69.5 78.2 .86.8 78.2 86.8 95.6 104.3 112.9 95.6 f104.3 | 112.9
mph 70 8o 90 100 90 100 110 120 130 110 | 120 130
panage WL IE LR LS HE 5 2 5 gl 18]z 3
condition -] Elgldlx al w al % d| = dlxilsg g Sulel 5lel g 8 2 g
P gl & E(515/2) 3 /5|8 55 8 S e1¥ls g EEIEE a2 5
Flaps Sn:‘gln:gz n:gz mg:mgﬁmggmgagg 5255&5555555
Full 1.2[17}h [2.0]13|p 3.8 19lp { 2.3} 34]p
up 1. 1% hl1.9 12 o 2.4/ 21}p 12.9 2%
Romb-sight
door Half- 314 kla Lla 214d,18.0[1]a a
removed down 5{ay 3 di L 3jalf8.0l 1{a} 2 di
rull 1|a 2]a 8.9 L|dy| 8.0 4fa 2
1 1 1 i dy| |1]d
down 2{af| |2l 7.9 b d;| 7291k ay 2lay] |2a}
Full 0.7118{p [5.9[18! p L.2[19n | 3.0|26(s
Bomb-sight up 1.0{ 15ip | 5.1| 4} p 4.1} 19| h {2.8]25{a
door and Ralf 6.0} 2l a2l 2fa 7.3 1|3,] 8.0 1] 4, 8.0l 1|a
bomb-leve * . M * . a
mb-lever down 5.4 1 a3 570] 3|} 1{ay] 8:0f 1| {8l0f 1|al H a
removed -
Full 6. 12| 3l d 6.4 3l4,| 6.4 4l a 4 d
domn |glo|3[al ]3| al 6:Y 2| a3 813 b al ﬂ al % a}
Full 2.4 9ls {3.9/12{s| | 7.3 3ta,{7.0] 2la
Romb-sight up 3.9] 10| s ﬁ.o Sl a 7.0 -ﬁ d% 7.0] L4 d%
door, bomb=
lever doors Half 2] dy] 3| a4y 3 31dy 5dy 51dy 519y
and bomb- domn 5] a) 5143 3layih.2|31ay 3.2} 3{a] 701 5 [}
bay doors 5.8 N
removed Full 1.9] 3141.[4.8) 2] dy] a 4id %2 Hid
down 2.4 2|at}2.9) 3 a1 E d Lfa 5 di 5)a}

(1) Column headings are explalned as follows:
Max. - Maxinum deceleration, given in multiples of the acceleration of gravity.
Run = Length of run, given in multiples of the length of the sirplans.
Remarks - Notatlona under this heading have the following meaning:
dy - dived, violently
h™- ran smoothly
p - porpoised
8 - skipped
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TABLE IV.--SUMMARY OR THE RESULTS CF DITCHING TESTS OF A 1/8-SIZE MODEL, OF THE SB2C-1 AIRPLANE
11,090 POUNDS AND 15,704 POUNDS

AT TWO GROSS WEIGHTS,

[All values are full scale]

Attltude ?ge;?ruat 1line 15 2
Gross knots| 69.5] 78.2 | 86.8 95.6 86.8 | 95.6 | 10L4.3 | 112.9
welght Speed

(15) | pamage mph g | 90 100 110 100 110 120 130
w7 v n
ey AP LR B E R ERRE
a3 ] LIRS [ ]

g|5|El 3 al 818 5|58 HEE p! 41 5 H

Flaps 2l ol = |& o = m;s‘zézmésmiségiéé
~ Full Tirl5.81 7] e
1-R up 7{p|5.8 /4 p
Full p 6lp

| 1 up 7| p 7|e

11,090
2-R Full 8.00 1{a;| |1]ay
dom 8.0(11a3] ey
Full 2|a,| 3ia
2-E down 2 d{ 3 di
1 Full 7.0| 8]s[|1.8] 21}s
R up 7.0[ 7|8 12{s
15,70k 11 3.7k e, 2.8 9 fa
_ Fu . .
2-E down 2.3 % 3300 8 a2

(1) Colum headings are explained as follows:

Max. - Maxlimum deceleration, given 1n multiples of acceleration of grnvity.
Run - Length of run, given in multiples of the length of the airplans.
Remarks -« Notations under this heading have the following meaning:

dy - dilved, violently
dy - dived, slightly
p - porpolsed
s - skipped

(2) Damage:

l<R = bomb-sight door removed, tall wheel retracted
1<F - bomb-sight door removed, tall wheel extended
2~R = bomb-sight door, bomb-lever door, bomb-bay doors removed, tail wheel retracted
bomb-sight door, bomb-lever door, bomb-bay doors removed, tail whesl extended

2-F =

NATIONAL ADVISORY
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TABLE V.- SUMMARY CF THE RESULTS OF TANK TESTS OF A 1/8-SIZE MODEL OF THE SB2C-1 AIRPLANE
(TATL-WHEEL UNIT ATTACHED) WITH THE REGULAR AND A MODIFIED ARRESTING HOOK

[All values are full scale; gross weight, 13,060 poundﬁ]

Ettitude of thrust line
knots| 60.8 69.5 78.2 86.8 78.2 86.8 1104.3 [112.9 |95.4 10L.3
Speed
mph 70 80 90 120 90 10C 120 130 100} 120
() SV LU LB AR 33 1
Damage ® o | K o ] ] " 5] o
S N HEEHE EHEHHE EHEIHHEEHEEHEHEE
Regular arresting hook
Full L.0f1}dy |7.2| 3 |a g2 la; g2 a
up 5.8|2]a} |70 5 |ai 842 a7 1812 |a]
Bomb-bay
doors; Full a._e 2|dy 3.7 314y %.9 2|a115.312 19,
bomb~1lever down <1314y 1jay 3l 2]ey|7.6 29
doors,
bomb-sight Hydrofoll arresting hook
doors
removed Full Ls 81s 2ia,1 13la
up 51s Bis 24 2ld
Full 31dy 218, Llay 3lqy 1ia4}3 i4y
down 2|4y 2[4y 5|4y 31a; REICHER

(1) Column headings are explained as follows:
Max, - Maximum deceleration, glven In multiples of the acceleration of gravity.
Run - Length of run, given in multiples of the length of the alrplane.
Remarks - Notatlons under this heading have the following meaning:
dy - dived, vlolently
p - porpolsed
8 - skipped
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(a) Side v‘i'ew.

Figure l.- Photograph showing a 1/8-size ditching
' model of the Navy SB2C-1 airplane.
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{b) Front view.

Figure l.- Concluded.
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Figure

2.- Arrangement for tests

with scale-strength flaps.
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MR No. L5LO7

NACA
LMAL 44298

Figure 3.- Photograph of a ditching model attached to the
aerodynamic gear that replaces the launching gear at
the rear of the towing carriage.




 LMAL 4389

Figure 4.- Photograph of a ditehing model attached
to the launching gear at the rear of the towing
carriage.
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15 bercent chord

Figure 5,- Wing spoilers,

41l dimensiong in inches, midg] scale
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Quadrant

Elevator pivot

/////, Wire stiffener

| Auxiliary elevator
7 = aluninum sheet

Vas Thrust line

\/Q

All dimensions in inches, model scale.

Figure 6.~ Auxiliary elevator. NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS
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(a) Simulated damage of the bomb-sight doors,

Figure 7.- Photograph of the model showing the damage conditions used in the tests,
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{(b) Simulated damage of the bomb-sight doors
and bomb-lever doors.

Figure 7.- Continued.
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(c)

Simulated damage of the bomb-sight doors,
bomb-lever doors, and bomb-bay doors.

Figure 7.~ Concluded.
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Figure 8.~ Tail-wheel instellation.

NATIONAL ADVISORY
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411 dimensions in inches, model scale
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-
i

¥

+%J

Hydrofoil plan form

52

5.9

All dimensions in inches, model scale

Figure 9.- Modified arresting hook with hydrofoil.
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(a) Flaps full up.

Figure 10.~- Photographs at O.53—second intervals, full-scale, of ditchings of a 1/8-size
model of the SB2C-1 airplane. Attitude of thrust line, 15° at contact; bomb-sight
doors removed; speed 78.2 knots, full-scale. ' ‘
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(b) Flaps full down at scale strength.

Figure 10.- Concluded.
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(a) Flaps full up; time interval between photographs, 0.354 second, full-scale,.

Figure 11.- Photographs of ditchings of a 1/8-size model of the SB2C-1 airplane. Atti-
tude of thrust line, 1% at contact; bomb-sight doors; bomb-lever doors; and bomb-
bay doors removed; speed 78.2 knots, full-scale,
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(b) Flaps full down at scale strength; time interval between photographs, 1.061 seconds,
full-scale.
Figure 11.- Concluded.
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NATIONAL ADYISORY COMNITIER FOR ARRONAUTICS

(a) Wing-low landings across the waves; wave height approximately 2 feet, full-scale;
time interval between photographs, 0.212 second, full-scale.

Figure 12.- Photographs of ditchings of a 1/8-size model of the SB2C-1 airplane. Atti-
tude of thrust line, 15° at contact; flaps full down scale strength; bomb-bay doors,
bomb-lever doors, and bomb-sight doors removed; speed 70.4 knots, full-scale,
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(b)

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

Landing across the wave crests; wave height approximately 4 feet, full-scale;
time interval between photographs, 0.189 second, full-scale,

Figure 12.- Coneluded.
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‘Figure 13.- Photographs at 0.212-second intervals, full-scale, of a ditching of a
1/8-size model of the SB2C-1 landing along the wave crests., Attitude of thrust
line, 15° at contact; flaps full up; bomb-sight door removed; speed 84.3 knots,

full-scale; wave height approximately 2 feet, full-scale.
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